Nivolumab is a novel chemotherapy currently approved for the treatment of multiple metastatic malignancies. This class of therapy, known as immune checkpoint inhibitors, is notable for an autoimmune-related adverse event profile. Diarrhea and colitis are common gastrointestinal adverse events, however, upper gastrointestinal events are rarely reported. We present a case of nivolumab-associated esophagitis and gastritis that has yet to be reported in the published literature.
INTRODUCTION
A new class of chemotherapy, known as checkpoint inhibitors, has been developed to enhance T-cell antitumor activity. 1 Programmed death-1 (PD-1) is a receptor that is expressed on T-cells, and its activation serves as a physiological brake, or checkpoint, to autoimmunity. Fully humanized monoclonal antibodies targeting the PD-1 receptor allow for unregulated T-cell destruction of tumor cells and have had dramatic results in the treatment of a variety of metastatic malignancies. [2] [3] [4] [5] [6] The adverse event profile of this class of therapies is related to the autoimmune nature of their mechanism of action, with rash and lower gastrointestinal (GI) side effects being the most common. 7 To date, only two serious adverse events of upper GI involvement have been reported as part of ongoing clinical trials, however, no endoscopic or histopathological findings have been presented in the literature.
8,9

CASE REPORT
A 93-year-old woman presented to our institution with a 2-month history of progressive dysphagia and a 1.5-month history of diarrhea. Her medical history was notable for a low-grade B-cell lymphoma and classical Hodgkin's lymphoma with known mediastinal, splenic, and epidural soft-tissue mass involvement. She had been treated with nivolumab for approximately 6 months prior to her symptom onset. Her other medical history was notable for gastroesophageal reflux disease managed with pantoprazole (40 mg twice daily), as well as lymphocytic colitis, diagnosed 5 years prior to nivolumab initiation and managed with longstanding oral budesonide (9 mg).
On the day of admission, a staging positron emission tomography with computed tomography (PET-CT) demonstrated limited metabolic activity at the previous sites of her known lymphoma. There was, however, significant abnormal fluorodeoxyglucose uptake in the esophagus and stomach, consistent with significantly increased metabolic activity ( Figure 1) . A subsequent esophagogastroduodenoscopy (EGD) revealed thick mucoid secretions, diffuse mucosal congestion with edema, erythema, and friability of the esophagus. Similarly, the stomach had thick mucosal exudates with underlying erythema (Figure 2 ). The duodenum was endoscopically normal. Biopsies of the squamous esophagus demonstrated marked intraepithelial lymphocytic infiltrate with scattered dyskeratotic keratinocytes ( Figure 3) . The gastric and duodenal biopsies also demonstrated infiltrating lymphocytes and plasma cells in the lamina propria and epithelial layers. There was no morphologic evidence of Hodgkin's lymphoma in any of the submitted biopsies, and additional immunostains showed a predominance of CD3þ with only rare CD20þ lymphocytes, ruling out GI tract infiltration by the patient's Hodgkin's lymphoma and low-grade B-cell lymphoma, respectively ( Figure 3 ). There was no histological evidence of fungal elements, Helicobacter pylori infection, or cytomegalovirus (CMV) infection on biopsies. Further workup included a flexible sigmoidoscopy that was endoscopically normal with normal random biopsies and unremarkable infectious stool studies including stool culture, ova and parasite, Clostridium difficile toxin polymerase chain reaction (PCR), CMV stool PCR, and norovirus PCR.
We suspected the endoscopic and biopsy findings were an adverse event related to the nivolumab therapy. Treatment was initiated with intravenous prednisone (1.0 mg/kg daily) along with continuing proton pump inhibitor therapy. Her dysphagia and diarrhea improved dramatically after 2 days of steroid therapy. Unfortunately, she developed an aspiration event 14 days into her hospitalization and ultimately expired from subsequent complications related to that event.
DISCUSSION
Checkpoint inhibitors, including nivolumab and pembrolizumab, are novel therapies that have demonstrated significant efficacy in the management of metastatic malignancy. 10 The immunological adverse event profile related to these therapies is broad, with rates of enterocolitis as high as 30%. 7, 11 The median time of onset of symptoms is 6-7 weeks from initiation of therapy but can vary, with some reports as late as 6 months, as in our case. 11 The colitis is manifested by diarrhea, defined as greater than 4 stools per day, with blood or mucous, abdominal discomfort or cramping, and radiographic or endoscopic evidence of inflammation. 12 The pathophysiology is characterized by lymphocytic infiltration in the lamina propria and epithelium of the involved mucosa. This inflammation can be transmural, and spontaneous bowel perforations have been reported. 13 Interestingly, the remainder of the GI tract is rarely involved. Management includes exclusion of other infectious etiologies followed by initiation of corticosteroid therapy and cessation of chemotherapy in severe cases. For refractory cases of colitis, recommendations include infliximab dosed similarly for induction of moderate-severe colitis in inflammatory bowel disease.
14 To date, only two reports of esophagitis related to these therapies has been described as adverse events during the pivotal phase 3 clinical trials, however, no endoscopic or histological findings have been presented in the published literature.
We were curious if the patient's use of oral budesonide had afforded her with some protection against the more common adverse event of colitis. Interestingly, a randomized placebocontrolled trial investigating possible prophylaxis for colitis in those initiating immune checkpoint inhibitor therapy had already demonstrated no clinical reduction in the rates of diarrhea in those treated with oral budesonide (9 mg daily) for 16 weeks when compared to placebo. Gastroenterologists should be vigilant for drug-associated toxicities as a new class of checkpoint inhibitor chemotherapies will likely become more commonplace with the emergence of additional formulations and indications.
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